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(54) OPTICAL SCANNER AND IMAGE FORMING DEVICE USING THIS SCANNER 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an optical 
scanner capable of having a high image quality and an 
image forming device provided with this scanner. 

SOLUTION: This optical scanner is provided with a H 
hybrid cylindrical lens 11 in which a plastic lens 17 and 
glass lens 1 9 are integrally formed. The glass lens 1 9 is 
formed so as to provide positive power with respect to a 
passing light beam and the light-emitting surface of the 
lens is enclosed with a plastic lens 1 7. The plastic lens : j 

1 7 is formed so as to provide negative power with /'47o 
respect to a passing beam. The radias of curvature of 
the light emitting surface of the glass lens 1 9 is equal to 
or larger than 20mm and the refractive index of a glass 
material forming the glass lens 1 9 is equal to or larger 
than 1 .65. An optical system which is inexpensive and is 
capable of providing a stable optical beam with respect 
the an environmental change can be provided by 
satisfying these conditions. 
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i^Km^-t^m^^mt. ^^t^mi^^^^t. mm 
-r^»3^^sw^-&tfii25fe^#®^. ^«;t. mm 

]):fj/i^^i^(ommm^^-r^:^9:^\zXoXm^^titz 
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M 3i:(^Pfl^^:ti, ^PIM^l^:^X9Ca, gSSfD l 0 
Ca, /N-f :/y KS^y >^^Vi^Xl 1 c. :7^7 
— 12C. i^T>^^2U—^3Ch. ^|5Sji^l-'>'X9 

cb*3j:of«^!9 1 ocb. B-r?:ct>^mtcgi 

aSUT. Ullll^— if3Ba if-g-^^^-^::^?/ 
M 3i:OWlrfl, %K^.^l/VX9B a. lOB 
a. /^-fXy 5/ Kv-y ^^iJ^V-^^Xl 1 B. /N-y'^^- 
1 2B. mi|2 V^— if 3Bb. ^R5^.;^V^:^X9Bb*5 

xxm^ 1 0Bbd5. ^fh^fi. ^5toffiat-Bas§tt 

-CV^;5o ^il'etl(D%m3 (Y, M. C*5J:U! 

B) . fifpimf^fe^m? (Y. M, C^SiU^B) . jb-J: 
tJ^. i^-if-g^^^^-^^^/ M 3fi. fcir^tf. r/v- 
^^!^iN-&:^;^i^t;ii:or?ej5fe§ttfc«^$gPWl 5irJ: 

[0 0 4 5] ^■Rg^.^Vi^Xg (Y, M. CisXX^B) 
a*5i:t/9 (Y, M, C*5j:U«B)bJCfi, ^fh^tl. 

[0046] ^ 3 mi^myt^^ 7 (D^^-y ^y-l 
BfffiH-CfcSo 03-C(i. io<Di^-iftf-AL 

Y (LYa) J::^S^^fPift0^dSf^UT^$tbT 
[0 0 4 7] ^N>f:/y5'Ki^y>'^W>^Xl 1 (Y) 

MA( 2Ky ^^/MiS'i^y/l') ^(Z>>^^;^^iyi5'ii<0->' 
yv^v>^Xi7 (Y) i:> FD6 o^o::<f7;^»Sov 
y^^^v^:/Xi9 (Y) t\zx<>xm^^tix\i^^o 

[0 0 4 8] PMMA\ZXoXJ^^:^ivtli^})>''^U>^ 
XI 7 (Y) (1, 3fetr-Alc^bT^:^1*^^;t/iV^J: 
5^-?^^$^^TV^5o -fJ^ii:?*). £01*^1. ¥M^^t*fc 

^ufc0!i-t^{i. i^y ^^^^ix^^xi 7 (Y) (omk^mut, 

X\i^^. 

[0 0 4 9] ;^^^J-<toT?^^$ttrcVy Vi5^W>-X 
1 9 (Y) Jl, IISWJ-¥a/j:AM®> rtoAttffitciiC 

^(om^^^^\.x\i^^. 

[0 0 5 0] C^^/^>r:/y V Kv^y >'i5^l/^^Xl 1 

(Y) rt. s^y v-yi^^'Xi 7 (Y) ^^>y ^^iJ^wi^x 

19 (Y) his^. (Y) (^AftSi: 

vy >-i/w>-Xi 9 (Y) OAtt®i:«^r^<^g^J-J: . 

''>-^:/y :y Kv^y >^i5^l->^Xl 1 (Y) Ji, ;tf^x®[(0 
>^y ^^iJ^W^^Xl 9 (Y) (^ai*f®lc:, PMMAMfOv- 
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y^-^w^-Xi? (Y) ;65-Wr^M$t^Tt><J:v^ 
10 0 5 1] -^tLT. PMMASi<^->y ^^yw^^Xl 7 
(Y) W:. :i(f9:^m(OU]):y^}y:y^Xl9 (Y) (D^ptB 

ithti^ik(Dim»:^Ul 5 (Y) ^rWLTVN^o 
[0 0 5 21 /N-f:/y j/KVy^^^V^'Xl 1 (Y) 
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fi, Vi/l/^-Xl 9 (Y) (DBWLTV^5¥®<^— 

as^i^^awi 5(offie«:i>?)Sfi5i 5 (y) t;i^«r-rsw 

[00 5 3] 

[*il 
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[0 0 5 6] mi7bmm3t)^^mbf)^fj:Xo\^. 

n-) J;i^rt;:^tL^«r6jM7fe^^7Y*5j:tJ^B (y^^/ 
^) ^-m$i^^ffl^p]8u*^m7BH. 1^- 

*LSffl[RlStI*^^7M;^J:U?C (VT^-) 
[0 0 5 7] @4J^:{1, m3i5XXJ^mi7b^M3\C7j^V 

tim\^myt^7^7 (y, m. c^xxj^b) <o^n.^ti 

*56*f6]) o^tt^ttcoi^-if-^^^ ^-t^^tt® 1 3 
Y, 1 3MioJ:t;fl 3C;&*(b*<ifpJ^S5l2ifpl7i*9 
ifbr— i^LY. LM*5i:U5LC;65^$^^TV^5e (LY 
fiLYai:LYb, LMtlLMa^LMb, LCW:LC 

Y. LM, LC*5<J:t;?LBH, 3teMrRj$^B5 (O^ltffiCO 

B5lc^p^$tu^o ^tcs V'-ifif-ALM4oJ:t;^LC 
tt. ^{irSJS^B 5 <oRliim(omm t BC^-r 5 i: ^ t> 

ALY. LM. LC*3j:t;5LB 
ffiSOF«1PSfl. LY-LMr^T*3. 2 0mm, LM-L 
CF^-C2. 70mm. Si;^, LC-LBF^X*2. 30m 



[0 0 5 8] 05ictt. ^msmmi(o^m\^must^ 

[0 0 5 9] 0 5l;i^$tt6J:9i-> <llp]S^^^^3 0 
<o^2(O^g»w>'X3 0b t«®^(or^te:H. i^vXs 

Ob^5iig$tvfc4X2:$:«DV— ift:'— (Y, M, 

U^7"-3 3 (Y. M. CHidXXJ^B) . 1 <DjFf jg b 
^7-3 3Y. 3 3M*5<fcU^3 3ClCi»9j»ff9fttf e>tt 
fcl^— ftf— ALY, LM^3i:t/LC^. ^h\cm^M 

TJ^3 5C?fce>W;:3 7Y, 3 7Mj3j:TJ53 7Cd5gaB$ 
tb'CV>6o ^'cCiJ. 05:6>^§g?>75>/^ct9l-. B (^^5/ 

^) ®fl^i;i^;S-r^i^-iftr-ALB{i, ^iojf*)5S 
L^7-33Bl;::<J:DJf»3 jS^ ^ y-^m 

[0 0 6 0] mi:i^XXJ^f^2(D^^U>X3 0 aisXXJ^ 
30b. ^10^l9aSU^7-3 3(Y, M. Ci^XX^ 
B) . :RT/. l|2(O*f05gU^7-3 5Y, 3 5M*5J: 
1)^3 5 Cli. ^ti^;h.. 1 c^+K-<-X 1 a 

[0 0 6 1] ^/c. ||3<OS»9agU^^-3 7 Y, 37 
M4b^iTJ^3 7CH. 01 0$rfflV^Tm3iB■r^S^ffly:^ 

[0 0 6 2] ^3<^t^«9igU^ ^-3 7 Y, 37M, 3 
7 C^XXfmi(^tfX^7&V^y-3 3BtjMl.mt(DmX 
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h^X. ^fl^th<0\y—3 3B^ 37Y. 3 7M*3J: 
0^3 7CSr^UTK»$ttfc4X2 = 8*<Ol — iftf— 
AL (Y, M, Cj3j;t;!B);dS*jfe3£^gld*P>iiift$ 

}b(r>^&^y:^Z9 (Y. M. C4b^i:t;«B) ;5Siag$tt 

[0 0 6 3] mi i-n> 0 2 \.t:Lm\^^%^mz.m 
m^f\^^i^-'^mi'(ommmm\^7T^^f\.x\^^^, S2 

(Y. M. Ci3j:T/B) f±, ^ttm. 2m-m(0^:r, 
n— Sll V— if 3 Ya*5j:tM^n— ^2 l^— 1F3 Y 
b. •r-^ViJ'lll if 3Ma43<tU^-^-^>'^?^2 V— 
•if 3Mb, -yr^'iii V— lF3Ca*5j:t;«Vr>^^2U 

-iP3Cb. ?^ir^mc. mm V— r3Ba*5<tt;^m^ 

2U-lf 3Bb^[^^^bTV^^o ji^^/j:-r^tx^tL 

-sjia^n. 08j<i^i-i— if-g^^^^-yn^^^ 1 3<?D 

[0 0 6 41 ESl^lft. mi3^iV^LS4(0'&^$ttfeV 
— !ftr— -t.LY, LM, LC*5j:tJ5LB^, 1 0(0*0 

— if'&J^fe^y— ^^5/ h 1 3;55:^$ixTV^5o 
[0 0 6 51 l^—tf-g^^^^-^^tx M 3«:. WfiU^ 

r 1 J fz\V>ti\^mi\mm.^i^^^^ 1 j^iV^ LH 3 (O ^ 
7— 13M, 1 SCjS^U^l 3Bi:, -ttt-etb^O^^— 
1 3M, 1 3C*5j:t;5l 3B%i{|^i--5^1?fcV^U^3 

i\^^fl(0^nU 13a, 13^*5j:t/13y ^3^Jt-fS 
'<-;:^ 13a J: t)«|^$ix5o ^i*5, ;^ l 3 a /jJ 
e>t;^J-^;h.-^;h.0^^^gP 13a, 13^*3j:05l3y 

[0 0 6 61 Z(Dt^. m^3Yi-f^i:>h^:^ti—mi 
I — lf 3 Y a W mn— ^ 2 1^3 Y b 

ALYii. ^^feS3^ai^o^<^)^#<J: ti-^-;^ 1 3 a 

?:^t>'^S 1 CO^i^aS 13a J;i@^$tt6 ^7-13 
Mt^—:^ 13a irOlfflSriiia^tt^o 

[006 71 ::rT% ^^^y-l 3<D^tl^f\.(D^y 
-13M. 13Ci6XXJ^l 3B\ZXr)^^^thXytm\^ 

[0 0 6 81 ^8l;i^$tLTV^-5l^— if^^^ 7— 
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S/ M 3tCj:ttt^. -^tl.^tttOW-1f If-ALM, LC 

<D^U-iP}f-'M.LM, LC*3J:t|5LBd5giJ*^rRit:: 
5>SIU-CV^5®A^cT^ ii1^C0^7- (13M, 13CiS 
J:t;^i3B) \::XoXiir^T&^f^^o ^^oT. «-SMB 

(13M, 13CiiSXXfl3B) -X^SM^tltziOib^V 
(M, C:fc<fct;^B) (D^tMn. ^mMM.i^:^:^9f)^^(D 

lf-^^/J>$<»!-5r:i:*5W|gi:/j^5. jg*i:UT> iff 

m-r51/-ifl^^^3 Yfi. -g^^^^-l 3m^<5tL^O 
^7-l-t>ll^$iX'5rt/i<. fig. 5tii|pJ^g50 

ftfe<0]/-ifl^-AlC^C'5jgtLO$>^) (13 
M, 1 3C*5J:U«i 3B) T-S*t$tt6r^j::<l:5*^ 

[0.0 6 91 S2^oJ:a505^#figb-C> 3t<irRj 

S^g 5 o y =f^^ ^ 7 - 5 a t?s«t V— r tr- A 

L (Y, M. C*5J:T/B) i:iilRj«*^m3 0S:5ioT 
3fe*3g^g 1 co^as-^ffitt^tl^^- V-1f f-AL Y, 
LM, LC*5j:U5LB(Z)ffiti:5ft)3gb^7--3 3B, 
3 7Y, 3 7M*5<tt;53 7Ci:^Oia«^^:oV^rKl|g-^ 
ao 

[00 701 m^n^ Lfc i 9 IC, 5feffifR]3^g 5 y 
i^^-^T-S a-CSlt$tt> f^l/iV^US52<D^e«l^>- 
X3 0 ai3j:U^3 0 bHiJ;!9^5e<ofl5lM«Fttd5^;te>tt 
^d^l — ifl^— ALY, LM, LC*5j:t;?LBil, ^tt 
-eiX, :igl<0*f"5 3SL^^— 3 3Y, 33M, 33Cjo 
J:TJ5 3 3 BSr^Lr^5t(0*r6]J;itFf 5 jgStt^c 

[0 0 7 11 i^-lftf-i:.LBji, Slow 

t)3SU^^-3 3BTSlt$ixfc(0*^, -ecO^^ESfi^tf 
^ 3 9 B SriioT^^tf* -fc. 5 8 b trSgrt ^tb-So 
CtVtC^L. ^!9(^)l/-lfir-i^LY. LM*5<ttJ«LC 
tt. ^ix-etl.. ^2(^J?Tt)5SL^T— 3 5 Y, 35M:fe 
<tt/3 5ClC|gf^$tU, S2(Ojff OigU^^— 3 5 Y3 
5M*5J:tJ53 5ClCj:oT. iE3(0jf OjgL^ 7-3 7 

Y. 3iym^n3i Q\z.^t^^xmA^f^^ 

||3(Otff»:)5gL^7-3 7Y. 3 7M*5i:TJ^3 7Cr*S 

^^}Mt<r>%, ^tL-ien, B5fi;tf7;^3 9 Y, 3 9M*5 

J:tJ?39CJ;:cfct). '^^t^f^mm^X^f\.^^(Dmi%^ 

3 3 B $ ti^fc ^--if If- -t. L B l^- 1f tf- A L 
BJC8I»}'&9 V— Iff-i'^LCt. i3:fetfto^raPS-e« 
3t#:K7A58BfcJ:i;J58 C<0^tt^ixlcfeife$ix 
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[0 0 7 21 t:i^X\ V— if If— i^LBH. 
W^H-SiO^^ft^^fe^feSagtt 1 36^e>^3fcfl^ K7 A 5 8 JCf^ 
y-3 SB l^<D^X^^^tl^i^-^}f-J^hBf>m 

[0 0 7 3] tff-ALBfl. ^^ff'tC^^CD 

L (Y, Mi^xxj^c) ^^Mm^WEir^^(o&mym 
tvxm^xh^c 

[0 0 7 4] ^»^\zmk(7>^9-f»^^-r^m 

7Kn=f>'^^-5 a^^^V^r 3ft (^)X*fc^c . 

LYicliU ^2(D^7-3 53&5«li&$ixfci:{£;e-rix 

^ y-(Dmct^mk(0 x^^yXfi: ^« t /i? if J: :5^3fe 
[0 0 7 5l€£o-C. 4X 2;*:(Dl^-iftr— ALY, L 

M, LC*3J:t;«LB^SiaT^S<50fe%#S.1"6KJ;i 

fl. ^V-iflf— ALY, LM, LC:fe<tt;^LBCO^gS 
[0 0 7 6] iggj^fl. TK^I^SIffiSfPigL^^-Ti^p 
Y. LM, LCi3j:OJLB%. ±jfe^ffi]l;ifi7K¥l^»i 

^7-®2 5Y, 2 5M, 2 5 C*5 J:T/2 5 B , 
^ir^^f\,(OKy—2 6 (Y. M. C*5J:U^B) Sr-W- 
f^i-S ^ 5^ iJ' 2 5 a S:^ LTV^Se 

[0 0 7 7] 2 5 afl. 

So #^^-2 5 (Y. M. ci3j:r;^B) fi. m 



20 

[0 0 7 8] wCoi^muT. Ttiif^^gs-ciirRi^tt 

— iflf— ALY, LM, LC*5J:05LB^, lo 

(^:^m«2 3<Dl^-<D«imffigt-A**^'&5r ^:65pr|g 

mw^m^2z\z\t^ 7K¥f^S9^j^t)5gu^7-2 5jc 

M, LC*3<l:7J!LB;65-g't^4(HlA*^Si^lo<?5lf-A^^: 
^7-:/aixi5^ 2 5 ail. 

[00 7 9] ElOri. l|3<^^l9jgU^7— 3 7Y, 
3 7M*5j:tJ53 7CO3fc«F««Sr^-r«EII&^0'T?fc 
So SlOlCj:tbtf, m3<?Djf«93gU^^-3 7 (Y. 

a (omM(nmm\z. *m^-:^ i a t-w^\m^^n 

fcH;tlfP4 1 (Y, M:fo^J:T^C) , 1^X1. @^4 1 
(Y, Mi^iLXl^O) JCl^U ^^&rS^7-^*l5A/T*^ 
lRlSn'5^7-Jf$AStf*3i4 3 (Y. M*5j:t5C) 

[0 0 8 0] @^4 1 (Y, MioJiO^C) fi. 

-3 7 (Y. M43j:tJ5c) t^I^iS&g|5(^jfe3E:;&fpJ) t-- 

^?l^^$i^rV^So -:3^«0@^4 1 (Y. M*5J:U5 

c) \z.yx. ^nm. ^^--3 7 (Y. yi^xxj^o) ^ 

2MX^1^-t^ti^(D2^<D^f^4 5 (Y, M43j:I|! 
C) ^5^^$ttTV^So 200^^4 5 (Y, M 

^XXJ^c) ri. ® 1 0 ic>fe»-x?^-r i 9 1-. y:/4 6 

(Y, M*5J:T/C) r*feoTt>i:v\ /jr*5, 

|fP4 1 (Y, M*5J:U?C) 3^^4 5 (Y, M^X 

^ti\'±ytm-r^^xi^m'^mK^n'r^±^tk\:.4 ? 

(Y, MjsjiU^C) ;65gaM$tiTV^-5o 
[0 0 8 11 ai 0tc^SttSJ:5»;:x ^ti^tifO^y 
-3 7 (Y, U^XX^C) ihJ?>*aC4 7 (Y, M*3 

.J:t;^c) d5^3£o:*rS]ic^ft^tbSrtT% ^^4 5 
(Y, Misio^c) ^^Mtx^x, ^v--m\zm]S.:^\^ 

'^mxh^f>K -g-^^ixfcw-if-tr-i^LY. LM. 
L c^3j:t;5LB<o©jjtS;&rpi<^raPH<o-fttJ-ov^r«c. 

v>r*i> 01 l/.^v^b®l 2$:ffiv>T^5^1-S7k¥*# 

[0082] 011 01 ^c^$i^-CV^Sli^«?^^i^ 

m^m.mi.tiXo\Z. l^v^>^b'fe>-i$' 7 8^3^:0^8 0 
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g($5 0 (Y, M, C*5j:t/B) (D^m^#5S (Y, 

[0 0 8 31 mi mi\^^vfcm^B^w:(om 
aft^^ai 0 ofi. mmmm i oiSr^rux 
[0 0 8 4] mmimui ion. m^Mfflicpui i 

1 . i^^mmU 1 1 3^^J:u^^^5>J-^i;t:i-6 
-r— ^?S^J^algpl 1 5 Y. 1 1 5M, 1 1 5 C*5j:r;« 1 1 
5B/^^^^m«0$!|^liI^^^/^^^A/T*v^;5, M 
ftfilffliCPUl 1 1. t^^^r 1 3*3i:t^ 

r'-^ffiimilS (Y, M. Oi^^xy^B) ^tt^ 

[0 0 8 5] m^umovxjx lid. /^;^^-r 

>-ii2l-J:?), lj^?^^ei 0 oo^^^. tit 

mmm. tct^^. sa^aeo (y, m, c^^xj^ 

B) . ^flfc$ga6 2 (Y, M, CmsXXJ^B) fc5^^{i^E 
^$IS6 4 (Y, M, C*5i:rJ!B) irSl^l^ix^mjEfli 

ttTv^5o ^*5x ^sjiniiKai 0 i^ai 0 0^ 

i^i?;:^ ^-fevi^7 8i3.l:t;s8 0(DttJ;/3Jj:/S:CT»m^*i. 
6ttIE7^-^?'cC^^-^&^l;::Et&-rSRAMi o 2 

^»^'l4;^^y 1 0 3/^^^5g|j^$i^rv^6o 

1 0 0 8 6 1 i$^-r ^ v-i/^jm 113 icn, ^fe^^j-r 

i:(D|iJ«7^-:^>&5|2tg$ttSlifl^^^y 1 1 4Y, 11 
4M. 1 1 4C:^J:T/1 1 4B, ^lilfe^^y 114 

(Y, M, ci3xuB) \zmm^ty^tzmiSif'-^\^m^ 

V^r. *®«?|^^^fP5 0 (Y, M. C*5j:t/B) 
3tflcK7A5 8 (Y, M, C43J:T/B) lcrRl;5*or l^— 

ifir-i^^^.«-r^fc»t)jc:m-r6AM3 (Ya, y 

b, Ma. Mb, Ca, Cb*5j:U5Ba. Bb) 

ir^u^-fmrn^iie (Y, M. dsxx^B) . v-:^ 

;^ ^•fe:/1^7 S^XXJ^S 0A>^^OttI;^fS#^w£-5V^T. 
-g^J^fe^n/cl/— if tf— ALY, LM, LCi3j:UJLBj;i 

i^7 8i3j:U^8 075>ib<^5fi-^t-S<5l>rjS»-r-5V-i^;^ 

hffiiE^s^ai 1 7. wv^x hffiiEftg^ai 1 7^- 

b<^{t■^^cS-5V^T. ^®^ffMSl5 5 0 (Y. M, Cio 
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a, Yb. Ma, Mb, Ca, Cb*5j:0^Ba, Bb) 

^^:^^m^mmi i ^t/. *B»?g^gi5 5 o (y 
M, c*5<tu^B) ::t(Dmimm^xxj^^i^£mmi^ 

19Y, 1 1 9M1 1 9C*5j:r5l 1 9B/iif:d5gag$ 

10 0 8 7) ^>^^siiB)s^ai i3fi. m 
5, K • i^-=3e5^ ji^T. AS I c t-r^) ti:^\zMm 

[0 0 8 81 X— ^SOffllffll 1 5 (Y, M, C^XXJ^ 
B) fi. '74>?^^V. m»<^7y^lE]K*3 

I^^JC, AS I C3fcifl2:mffl$ttTVN5o 
[0 0 8 9] Wv^>^. bffijEiS^Siai 1 7(1. />/i< 

1 4 ffio^ ^^^^ u-i5'*3.fct;?oR>^- h ^^tf-r^ 

[0 0 9 01 VCO 119 (Y, M, C*3j;t/B) 

s^t-ct ^^siHjK-efeoT. ± 3 %n&(ommk^m 
:^'^mi^c^mm»^j:^m]m^ti^o ^las, vcoi 

[0 0 9 11 J^i*5. #®«fe;<^y 114 (Y, M, C*5 

fc> 3fejtiElgaiC)7k¥l^»!«lffl«2 3om:^{i. 
mmm^^^^m 12 1 ^^UT7K^|^I9ft#H 8 y n 
cJC^gl^n. ^x-i5^®J«»a51 1 5 (Y. M, CisX 
XJ^B) \ZAt)^tl^o 

[0 0 9 21 mx^xx^mi 2^mmhx. mm 

r>^mWM^U5 0 (Y, M, CiSXX^B) fi^^^—lK 
[0 0 9 3] jj^VNT. ^UUmW 1 0 1 (Dum\zx ^ . 
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RAMI 0 2jc:SJt)ii*ix5o RAMI 0 2tCSl*J5i^ 

1 1 0 ommmc pu 1 1 1 (Dmm\^ ^ r) > #a«7« 
^yii4 (Y. M, c^xxj^B) \z:ium^i^^o 
[0094] ^fz. ±mmmmioi(omm\::x^. m 

^(ommmmm^v s y n c t*^mm t\.x. 

l.X2--y7 2tm^^t\^. m^:^^>yh7 0f>^hl^(O 
i^:^hr2--y7 2\zX*)^m^B^^5 0 (Y, M, C 

m-</^ h 5 2 oS^Jiii: t>^i:oT> #M«?^^«fP5 Old 

[0 0 9 5] ^JKP<^j»iS*5J:tmSI»fPi:¥tf 
LTfeSv^HI^m^:. 1 sin J: t) 

mH^y sync d5tlj;0$tb5<, 
(0 0 9 61 1 sJritj^iEi^ssm 

■^Vs y ncdStti;^$ttSi!, ^x-iJ'W^lfP 1 1 5 

(Y, M. c:tsxxj^B) ^u—'fmWiUiie 
(Y. M, c*5j:u5B) T^mm^ti. ^ytm3<o^i^- 

if 3 (Y, M, Ci^XX^B) a*5i:t;«3 (Y. M, C*3 

ii^^m^m^U5 0 (Y. M. C^XXJ^B) O^m^i^ 
8 (Y, M, CfciTJ^B) l^lMltStb^o 

[0 0 9 71 r<oi ^--f AmS^v^T 

-©•Hs ync(DA;^S^;&^b#VC01 1 9 (Y. M. 
CiSXXfB) (D^niy^Scd5;&!>>'h$iX. ^VCOl 

19 (Y, M. c:^xxfB) <D^x2>y^m^m^m\^m 

Ufc^^-C. «-iij«;^^y 114 (Y. M, C*5J:t5 
[0 0 9 81 m^X. ^f-'^UmUl 1 5 (Y, M, 

c^xxj^B) (Dmm\^x^. ^u—fmmui i e 

(Y. M. C*5<tr/B) \^MV. ^^m3f)^i^m^^tl 
^^-W—ifl^-i^L (Y. M, CiisXXJ^B) (Dmi^m 

(Y, M. CisXXS^B) (D^m^i^h*yJ^S8 (Y. 

M. cisxxfB) ■rfi(nfj:\^mmm^^th^, 

[0 0 9 91 :^(OU^^ ^M^ft:K^A5 8 (Y, M. 
CiSXXJ^B) tClgf^^^X^^l^-f'e'-AL (Y. M. 
CiSXXJ^B) #>tM3C0#l/— if 3 (Y, M, C*3 
XXJ^B) i>^ib^m^i^h*yJ^6S (Y, M, OSXXJ^ 
B) ^T*(?5K(03feSS<^«^^^l/Mt#^^f*K^A5 8 

(Y. M. c*>j:uJB) (Dm-^iommzf^mi-^wmx 
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^*«:K7A5 8 (Y, M, CjSiO^B) tc::iE56fCj^« 

[0 1 OOl ^l/£V^b^4C>M^?^^^R55 0 (Y, 
M, C:$SXXJ^B) <0^tl^tl<0mytWh*yJ>^SB (Y. 

M. cisXXJ^B) ^::fe«$i^fcSfl/iv^um4<;D*^'- 

ifir— i.L (Y. M, cisxxj^B) f^^m^(om^ 

^^:^m$i^TV^-5#^^^K^A5 8 (Y, M, C^X 
-e. #«^»:K7A5 8 (Y. M. Ci3j:U5B) JC. B 

[0 1 0 1 1 c(o»m»«t^. ^mmme 2 (y. 

M, c*5j:t;B) \zx*>^ MFC^i-^A^m-r^ hi--'\z 

^n^tlC0^3fe^t^K^-t^5 8 (Y. M, C^3j:OJB) (D 

\zx*)s m^mme 4\zx*). mm^/i^h5 2±<omm. 

[01021 rttjcj:!?. ffl)ffiP±•esv^lc^^ft^;lS/J^ 

5 8(Y, M, cisxxj^B) \zBiofzm^h'r—n. p 

^6 6 (Y. M, C*3J:IJ?B) t:iJ:«5B^^$tb. ^ 

fc. ^^^*K7A5 8 (Y, M. C*5J:T/B) tC^o 
fca#«;tt«. K^^>->^6 8 (Y. M, C43J:T/B) 

(01031 4^<o Y^-^^^mmz.^n\^fz,m^^v 

tt. -<yvM^l&n-^5 6<Oft^i:ffi«P(^ii:5itt^O 

Sj;ij:o'c«gi^/v.f 5 2*^e>5^i8i$tb-c. ;e«^a8 

(0 10 41 ;^^KPSr;£«l^g8 4tr««&bfcfc 
h <oagai-</v h 5 2 W: $ f>l;ilHie$ tboo, -</v h ^5^ y 
--^8 2 J: ID . ^SJc^ofc^MM* 
tt. ^t;^> ;J7ir>:x h 7 0*^e>if&iS$tbSffiSftP(O«Bg|lc 

(0 1 0 51 /N— :7^7-l 2 (Y. M. C:^J: 

^^^) vY-y^)l^^Vi/X\ \ (Y. M, C*5j:t/B) 

[0 1 0 6 1 ^13 liifl. ±iEUfc/N-f :/y 5^ K->y :^ 
^?'w>'Xi l^o^^0:6S^$t^TV^eo *^c. ^I4ii: 
fi, /^>f:/y 5^ Kv-y >^i$^w^^Xi l(0{ia®S;i5^$i^ 

-cv>;5„ /i*5. ©1 3Rt/®i 4T*(i. ^mm-^(o^^ 

^^-f >^y 5^ Kv^y ^^i/V-^^Xl 1 (Y. M, C*5J:U« 
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B) fl. ir-<xm-(oh(Dt-r^, 

[0 10 7] ^1 3^U^^1 4\Z^i-X^\^. ^^4^}) 

<fc 0 1::. :^y:^ui^X(O^M^ 1 9 a fi. ^HWJ-¥o5 

iy ^ ui^x 1 7 (ox^m 1 7 a t^. M^i^m^nx^ 

[0 10 8] ^fc. ;</7Xl/>'Xl 9<^tt}ttlSl 9 b 

iESSi-^:«f7;^l^>'Xl 9cOiS®l 9 cjl. '^7:^'^y 
>^ w^-Xi 7l^:>aH$tt5ri:/j^<Bm$tb. 

[0 10 9] />>r>^!^ Kv^y i^^WVXl Itt. ^Jx 
tf. T'^^^y^i^^^Xl 7i:;«/7:^wXl 9i:^<B 

[0 1 101 01 4tc^i-i9t-. w:/ys/Kv'y>' 

^w>'Xl irt:. ;^7:^l^>'Xi 9:6S«a$ttrv^5JDi£ 
® 1 9 c Sr. ««F«fWt 1 5 \::-mm^^titz^i^(Oi(L 

[0 1 1 11 ;tf^;^l^>'Xl 9fl. AaX^M;ft5,jx$< 
(±3/1 0 0mm) , y^y i^ Ul^X I 7 

xmmmtizMi-^mnkmiti^m'j^xh^rci^^ isyy^ 

UI^X19 (Ojm 19c SrS2Pt-fi:B«:«)-r^ r 12: J: 
\), r(^;?/7;^v>'Xi 9Sr-g'tpW:/y Ki^y 
u>^Xl lSrii5V^»S-ce®^J?>-r^:i^:55pj|gi:/^ 

[0 112] ^oT. r^O<tp/J^^^^;&5Sffi$tLrv^ 

[0 1131 ±3i&LfcJ:9/<C^3g$:^i-^W:/y y K 
y ^^iJ^ i^>-X 1 1 {i. 0 2 Ufc:#fe^:9-Hi^^S-r 
'5/^-f:/y Ki^y ^'^l^^^Xl 1 IIM, 11 

c. 1 B<D^x\zmm'^mxh^ . ^i^mil5v^ 
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[0 114] /^>ryy y Kv^y ^^^j^v^^^xi 1 1 
i-^o iSffii«3t^»3o-r/it>*>2t»a;^o||i*5<t:u! 

||2(D^4feW^^X3 0 a*3i:t53 0 bfl, ^yT^^y 

jaMft:d5, fc^^ff. 0- cA»e>5 0' c(DW7?^ft:-f- 

®^5^n;6^ 1. 48 7 6>6^P>1. 4 7 8 9 

^-c^lbi-^r t}65^p>i^rv^-5o ::<^^> ffi*5j: 

U^m2 0jg4fel/VX3 0 a j3j:t/3 0 b ^ilil^^ttfcl^ 

3g;^f6]jC:fe{tS^«ffiBll. ±1 2mm5eA3EibUTU 

[0 1151 i:;5*P>. 03l::^b;fe:<Brfilfltt3t^» 

{if6]^5t^^3 0i-fiJffi$tb5i->-X(O$t®i:l^ 

:itx\ m&mt\CX^m^^n(D^W)\^f^oX^^ir 
5JBIfetS<D^Sr. ± 0 . 5 ^ y ^ - h/W (JBilT> [m 

m] ^^-r) ^»-«ix-5rtd5T^6o r^jr^-b. {i 

fpim^S 7 f>^^yy^ I- VXT% <i(R]^^^^ 3 0 ;65X 
LT. {if6]^5t^^3 Of^w>-XoiaS^{l:J-<J:^®*f 

m(Dmit\^&m vx^^ir^w]^^\^<omimiitmiE 
[oii6i®6icn, ms\z^vfz^i^mw:6tm 

If-AL (Y, M, C*5j:t;JB) ^^jtSSeiCOiiJjfe 

[0 117] 0 6ir^$tL5cl:9J-> 5tiirfi}il®50^ 
l*ffiT*^lt$ttfc» 1 /iV> U»4 CO-g^^$ttfc !f If 
-AL (Y, M, C*5j:tJ^B) fi. ^ttm. HlOje 
&v>-X3 0 a i:||2(^^^V'>'X3 0 b i:coP^T\ iij 

i> 5^m%v i irUfcirt. 
[0 118] 

[$Cll 

2 = 0 

[0 119] w(^i8^^fi. 3fi$ft7yi(o^-e%xTv> 

[0 12 0] rr-c% ffl)t^«o:/7:^^>;x^ v-vX(i. 
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[0 12 1] m^m^mm^. ^-v 

[0 12 2] ^zx\ JEo/^'!7— $:^i--5;?f^;^V'^^x 
1 9i::ft^O/^'!7-SrW•f'5:/^;^^^/^>^'>Xl 7 

[0 12 3] :feco/>*r7'-Sr^-r5:/^:^^5'i5^ 
[0 12 4] 9(Ott^^Sr/h$ <-r'5 
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[0 12 51 /N^yy SAKVy^^yi^^^Xl 111, 

[0 12 6] UT\^^'tm4RXJ^m5\zn. ±7&VtcX 

[0 12 7] rr-c\ ^4tC^Ufc)fe^«imfii[x-i?^ 

:^y:^u:^Xi9(r>m^^(r>^m^ (mm) , 
r/^m (2 5^) ;6>e)±2 5\:(Z>M*a^>fbJc:mLfci»J 
j^3fc^fR]Ofi^®lC:JoJtStr-i>^^ (Mm) JCoVNT^t^ 

>^Xl 7^ffiV^^c:®^<^7^-l5'T^55o 
[0 12 8] 
[^4] 



mi 

(HOYASD 




Cmml 




mm 


OTC 


2ST: 


50t: 


BK7 


1.51 


aOLOO 


82.0 


60.1 


7a 9 


X 


SKIS 


1.61 


2a 00 


75.3 


G0.0 


74.9 


X 


SSK5 


1,65 


20.00 


68.2 


eai 


eae 


0 


BaF015 


1.69 


2a 22 


67.7 


60.0 


64.6 


0 


FD140 


1.74 


2a 25 


65.6 


60.0 


64 2 


0 


NbFDlB 


1.79 


20.32 


^1 


60.0 


64.1 


0 


Ttf=D30 


1.87 


20.85 


64.3 


60.1 


6a3 


0 


TaR)43 


1.97 


21.47 


64.4 


60.0 


62.4 


0 



[0129] :i (r>%^^y ^ ^ V'-v- 3 iyx\t. ©j^^S;^ 
^(n\^--hmx^ H«?^^^B<^M«a6 0 ODP 
^;S$^TJKi6 0//mi!/^'5J:9^;lM^:^$^^-cv^5o ^ 

i^-iN^o/^7:y^(l> ±1 0Mmi^i^-efc^::i:d5M 

[0 13 0] Ufcji^oT. ^4>?i>P>^b:^^?'ctcJ:9»-. ^ 

2 Ommi^i±T-^6w.h;65M^bV\ 2 0 mm J: 



[0 13 1] ^fd. ^5l;i^Ufc5t^WScflt7^-i5'Ji. 

yy^ui^xi 9 (Dmif^^<o^^^ (mm) . :55:r;5^?E 
( 2 5 °c) fi^h±2s r.(Dms.m\:\^^j^^ Lfc&sjtx^ 
(RMS OPD) ^;Iov^ 

^ X ^ 5^ V- >'X 1 7 V - ^x^h, 

[0 13 2] 
[*5] 
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(HOYA«D 




Cmm3 


RMS OPO 




or; 


251C 


sot: 


BK7 


1. 51 


2a 00 


aOBB 


a 018 


a 060 


X 


SKI 8 


1.61 


20.00 


a 080 


a 016 


a 048 


X 


SSK5 


1.6S 


20.00 


a 028 


a 014 


a 028 


o 


Bai=D15 




2a 22 


a 024 


a 015 


a 023 


o 


F0140 


1.74 


20.26 


a 022 


a 014 


a 021 


o 


HbFDIS 


1.79 


ao.32 


a 021 


a 015 


a 021 


o 


Ttf=D30 


1.87 


2a 85 


a 020 


a 014 


a 019 


o 


TaFD43 


1.97 


21.47 


a 020 


a 014 


aoi9 


o 



[0 13 31 rr-c\ m^^ti^m»\m»9^R\^^ 

fj:\f^tlMzn, v-Y/V (Ma r e c h e 1 ) <O^M 

xr>. RMS oPDfi, ^i;r$D{pr/.^^mst>taTi^:*5 
v^Tt (1/1 4) X (=0. 0 7 1) mT-CfeSr 

[0 13 4] Lfcd^o-c. m5f)^^mhf)^^iXo\z. m 
RMS opmmm\zmm^R\ti^^£\^^ftJib\zit^ m 

[0 13 5] ±i^\.itXoti:yt^i^^^l^—->3XDm 
;Jf7;^W>'X(Dailt®t^ft^^^2 Om 

[0 13 6] jt/y^^WXXl 9(?:)*^4^^Sr/h$ 

[0 13 71 Ufej65oT. roJ:9/j^*#^^a:rc1-i:9 

[0 13 8] :L(otzt>. :L<owM(D%i^^mm,^nm\. 
imm^^m\zit6\s^x. mm(omm'^mt\.xh. % 



[0 13 9] 

[^soffi^/^tft^l 

[01] 01(1. :L(o^m(o^(omm\m^'^/^^^\f 

[0 2] 0 2H. 01lC^U^cp||fe?^^gJm^3i* 
[0 3] 03(1. 0 2J^:^bfc^jfe^e§rmiO7t2^ 

[04] 04fi. 0 2jc:^bfc)fej^§^atDiiJ^^;^f^ 
Si55^»r®T*fco-c. *ii^RI^@^-^^*^9^l?^c^v^b^4 

[05] 05(1. 02(C^bfc^j^Jt3^S&3^ffirRl^S 
40 [0 6] 06(1. 0 5(c^Ufc:*iif^S^gcoii[^:^;d5o 
fc)l£iKJgl§0T*fe5o 

[0 7] 0 7(1. 0 2(j:^b^c^*S3^Sco<ifp]Bfi3fe^ 
^(^«'5t^SlWdSgBS$H54^figSr«ll5W(c^i-5p®0 

T?fc5c 

[0 8] 08(1. 0 2(c^bfc)fejfe^$^ac^U-if'&^ 
^^-^^=^2/ h^^-r¥®0:^c}:U4iiffi0T*$>5c 
[0 9] 09(1. 0 2(C^Ufc^*«^B<O7K¥(^»9«l 

50 [0 1 0 1 0 1 0 (1. 0 2 (C^ b/c^3fed£3^ttcomW ^ 
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mil] mi mi \z^\.tzmmM^mm\^:^^f 
10 1 2 ] 0 1 2 @ 1 \-^vfzm«iM^W:<om«L 

101 41 01 01 3\Z^\^tL->]) 

mKffy\^^'rmmmxh^o 

3Y, 3M, 3C:$SXU3B"'ytM 
3Ya. 3 Yb->r3in— ffll^ — ^ 
3Ma. 3Mh""r^>'^^U—'f 
3Ca. 3 Cb -i^r^^ffil^— if 
3Ba, 3Bb-:/7yi5^.^1^-f' 

5 -^fflrRj^a 

5 a-7Ky 

7Y, 7M, 7C*5j:UJ7B-«f^]H(l^^^ 
9Y, 9M, 9C*5J:tJ59B— ^rK^.^Sl^i^:^ 

iiY, 1 IM, 1 ici3i:U^l 1 B"•/^-<:/y 5^ 
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1 5-4JfeJ#SfW. 

1 5X-ffiB«:«)«fP 

17Y. 1 7M, 1 7C*3j:t;5l 7B- 

19Y. 1 9M, 1 9C*5J:tJ«l 9B- 

3 0 a-^lcOS^l^^'X 
10 3 0b-if2(^)^|felx>^X 

SOY, 5 0M, 5 OC*5J:tJ^5 OB- 

5 8Y, 5 8M, 5 8C*5J:U55 8B- 

6 0Y, 6 CM, 6 0C:fej:TJ«6 OB- 
6 2Y, 6 2M. 6 2 C*5j:t^6 2 B- 
6 4Y, 6 4M. 6 4C*5J:U56 4B- 
6 6Y. 6 6M. 6 6C*5j:t;f6 6B- 
6 8Y, 6 8M, 6 8C*5j:t;^6 8B- 

8 4--;fe«^a 

20 lOO-'U^^^S 

10 1-^^liV^B 



mmm. 
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[04] 



3Ya 




2T(nKnI 



3.2(nim) 
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CPU 



PU 

ISM 
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MM 
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-110 
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